In this paper, we prove some random fixed point theorem for the sum of a weakly-strongly continuous random operator and a nonexpansive random operator in Banach spaces. Our results are the random versions of some deterministic fixed point theorems of Edmund (Math. Ann. 174:233-239, 1967), O'Regan (Appl. Math. Lett. 9:1-8, 1996) and some known results in the literature.
Introduction
Probabilistic functional analysis has emerged as one of the momentous mathematical disciplines in view of its requirements in analyzing probabilistic models in applied problems. Random fixed point theorems are stochastic versions of classical or deterministic fixed point theorems and are useful in the study of various classes of random equations. The study of random fixed point theorems was initiated by the Prague school of probabilists in s. Since then there have been several interesting results and a lot of activity in this area has appeared. In , Bharucha Reid [] has given sufficient conditions for a stochastic analogue of Schauder's fixed point theorem for random operators. Recently, Spacek [] and Hans [] have proved the stochastic analogue of a Banach fixed point theorem in a separable metric space. Moreover, Itoh [] extended Spacek and Hans's theorem to a multi-valued contraction random operator. In [], Xu extended Itoh's theorem to a nonself-random operator T, where T satisfies either weakly inward (see [] ) or the LeraySchauder condition (see [] ). The interest in the generalizations of a random fixed point theorem from self-maps to nonself-mappings has been revived after the papers by Sehgal In , Krasnoselskii [] proved that a sum of two mappings has a fixed point, when the mappings are a contraction and compact. Recently, Rao [] obtained a probabilistic version of Krasnoselskii's theorem which is a sum of a contraction random operator and a compact random operator on a closed convex subset of a separable Banach space. Moreover, Itoh 
Preliminaries
Throughout this paper, ( , ) denotes a measurable space, where is a nonempty set and is a σ -algebra of subsets of . Let X be a Banach space and M be a nonempty subset
Let S be a nonempty bounded subset of X. In [] denote the Kuratowski measure of noncompactness of a bounded set S in X is nonnegative real number α(S) defined by
for all bounded subsets B of X. We call T is completely continuous if it is α-Lipschitzian where k = . Let M be a nonempty subset of a Banach space X, and T : M → X is called weakly-strongly continuous if for each sequence (x n ) in M, which converges weakly to x in M, the sequence (Tx n ) converges strongly to Tx. The operator T : X → X is called a nonlinear contraction if there exists a continuous nondecreasing function φ : 
The following fixed point theorems are crucial for our purposes.
Theorem . [] Let U be an open set in a closed convex set M of a Banach space X. Assume that  ∈ U, T(U) is bounded and T : U → M is given by T = A + B, where A and B are two maps from U into X satisfying (i) A is continuous and completely continuous; (ii) B is a nonlinear contraction. Then either (A) T has a fixed point in U; or (A) there is a point u ∈ ∂U and λ ∈ (, ) with u = λT(u).

Theorem . [] Let X be a Banach space and let Q be a closed convex bounded subset of X with  ∈ int(Q). In addition, assume that T : Q → X is given by T = A + B, where A and B are two maps from Q into X satisfying (i) A is continuous and compact;
(ii) B is a nonlinear contraction;
Then T has a fixed point.
Theorem . [] Let U be a bounded open convex set in a reflexive Banach space X. Assume that  ∈ U and T : U → X is given by T = A + B, where A and B are two maps from U into X satisfying (i) A is continuous and compact;
(ii) B is a nonexpansive map;
there is a point u ∈ ∂U and λ ∈ (, ) with u = λT(u). Proof Let (x n ) be a sequence in M converging to a point x in M. Since A is weakly-strongly continuous and B is nonexpansive, we obtain that
Then we have Tx n -Tx →  as n → ∞. That is, Tx n → Tx as n → ∞. Hence T is continuous.
Lemma . Let M be a nonempty bounded closed convex subset of a Banach space X and let A, B be two maps from M into X such that (i) A is weakly-strongly continuous;
(ii) B is nonexpansive;
Proof Define a mapping T : M → X by Tx = Ax + Bx. By Theorem . then we have
is nonempty. To show that F(T) is a closed subset of M, let (x n ) be a sequence of F(T) with x n → x ∈ M. Since T is continuous, it follows by Lemma . that
Hence x ∈ F(T) and therefore F(T) = F(A + B) is a closed subset of M.
Theorem . Let M be a nonempty bounded closed convex subset of a separable Banach space X and let A, B : × M → X be two random operators satisfying, for each ω ∈ , (i) A is weakly-strongly continuous; (ii) B is nonexpansive; (iii) A(ω, x) + B(ω, x) ∈ × M for every x ∈ M. Then A + B has a random fixed point in × M.
Proof Define an operator T : × M → X by
T(ω, x) = A(ω, x) + B(ω, x).
Since A and B are random operators, A(·, x) and B(·, x) are X-valued random variables for all x in M. Since X is a separable Banach space, we have T(ω, x) is an X-valued random variable. Hence T is a random operator on M. Moreover, by Lemma . we note that T is a continuous random operator on M. Define a multi-valued map F : →  M by
By Theorem . and Lemma ., F(ω) is nonempty and closed for each ω ∈ . Thus, to show the measurability of F, let D be a closed subset of X. It is sufficient to show that 
By Theorem . we have T is a random operator on M. For each ω in , the set
is nonempty and closed. Since X is strictly convex, F(ω) is convex. This implies that F(ω) is weakly compact, we show that F is ω-measurable, i.e., for each x * in X * , the dual space of X, the numerically valued function x * F is measurable. Let for each integer n ≥ , the set
Thus F n (ω) is closed as T is continuous. Moreover, by Itoh [] , each F n is measurable. Since M is separable, the weak topology on M is metrizable. Let d ω be a metric on M which induces the weak topology on M and let H ω be the Hausdorff metric produced by d ω . We shall show that
In fact, since (F n (ω)) decreases to F(ω), the limit in (.) exists, and we denote it by h(ω).
Then it is easily seen that
If h(ω) > , then there exists, for each n ≥ , a y n in F n (ω) such that
Since (M, d ω ) is compact, there exists a subsequence (y n i ) of (y n ) such that d ω (y n i , y) →  for some y ∈ M, i.e., (y n i ) converges weakly to y. Then we obtain that
On the other hand, since y n i -T(ω, y n i ) ≤  n i
and I -T(ω, ·) is demiclosed at zero, it follows that x -T(ω, x) = , i.e., x ∈ F(ω). This is a contradiction to (.). Hence Similarly we can prove the following, which concerns Theorem ., using the result of Theorem .. (ii) B is a nonlinear contraction;
Theorem . Let U be an open set in a closed, convex set M of a separable Banach space X. Assume that  ∈ U, T( × U) is bounded and T : × U → M is given by T =
(iii) if {(u j , λ j (ω))} ∞ j=o is a sequence in ∂Q × [, ] converging to (u, λ(ω)) with u = λ(ω)T(ω, u) and for some measurable λ : → R with  < λ(ω) < , then λ j (ω)T(ω, u j ) ∈ × Q for j sufficiently large.
Then T has a random fixed point.
We can prove the following, which concerns Theorem ., using the result of Theorem .. 
